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fntrodyetloci 

Climdtns bm ootcd that idnaays 
pbsiructlvc diietsei, especially empby« 
•emt, tppeir to nin in bmlliev and 
thii has been a common observation 
since the early nineteenth century ()• 3). 
Escept for the rait bomozysotk alphas 
antitrypsin deftciency; other lennic 
predispositions to chronic obstructive 
diseases have not been clearly demon- 
itFited (3). Studies In England have 
rdemonstjited that there is a ftnclic 
basis of asthma (4, 5). Recent studies 
have demonstrated aggregation of pul¬ 
monary funaion in twins (b, 4nd 
recent population studih have shown 
that pulmonary function measurtmenu 
appear to be aggregated in families 
(1*10). 

It has long been recognized that 
body size and conflguration art geneti¬ 
cally determined^ yielding familial ag¬ 
gregation of body habitus; body habi¬ 
tus has a major innuence on pulmo¬ 
nary function. Although adjustment 
for height to predict a person*! lung 
function is nandtrd, this is not suffi- 
dent when examining interindividual 
correlations of body habitus with lung 
funeUon. Thus, it is necessary to eval¬ 
uate the interaction of body habitus in 
the analysis of familial aggregation of 
ptdmonary function. 

This repon attempts to examine the 
relationship of pulmonary funaion 
measurements in the family, of body 
habitus relationships in the family, and 
the interaaion thereof. The influence 
of a history of airways obstruaive dis¬ 
ease in parenu and children, smoking 
in parents and chUdren, family 
and the influence of passive smoking, 
which are possible confounding vari¬ 
ables, are examined as well 

Mtthoda 

Data on nuclear families itponcd hcfein art 
derived from the Tbcaon Epidemiological 
Scudlei of Aifwayi Obstniaive PUctses, 
which has been dcKribcd prerioutly (II). 
The population under study is a muhisuge 
strttin^ cluster sample of white, Bon*Mcx- 
idin-Aacrican families in the TUcson area. 


where stratinaiion was on age of head of 
household and on socioeconomic sutui. 

Id the first year of this study (1972-1973), 
questionnaires were completed on all suV 
jfcu. These included • rtspiritory history 
and a family history with a family tree Sulh 
jecu 12 yr of iae and older completed their 
own questionnaires. Mothers, or luhithutes 
if the mothers were not available, completed 
them for chUdren younger than 12 yr of age 
(11). Comparisoni of mitemal and self re¬ 
porting performed for snoking histories 
showed no discrepancies. A separate study 
showed no lignincAAt difrertnccs, in chil¬ 
dren I to II, in parental vtnut self reporting 
of chronic symptoms (12). Pulmonary func- 
tsoi) tfsu were performed satitfictorily in 
over 90^ of those 4 yr of age and older, 
using techniques previously described (13). 

Nuclear families were defined as farnilics 
fai which there were a mother, g father, and 
it kast one natural child of the pair. There 
were 344 nuclear families of the IA3S fam* 
flies Rttdied (approximately 35%). The 
number of suhjeeu involved in these nu¬ 
clear families tepresent about 1,400 of the 
3,ID0 suhjeeu in the total study population. 
There were 27) famUiei in which both par- 
tsUi and 1 or more of their children had 
satisfaetory puhnonary toetkm mcasuie- 
ments in the flnt year of the study. These 
wnr analyzed as units. Wr also oonttdcrtd 
li^tionships between parent-child pain, 
spouse pairs, and sibling pain. 

The preicoor of airway obstructive dis¬ 
ease in tbe children and the patent was ob¬ 
tained from the questionnaires, as was 
CDokihg history (for those IS yr of age and 
older). Family size, obtained from house¬ 
hold records, was alto used to determine if 
It was a confounding variable. 

As previously described, all measure- 
menu wen made by oiinad nunc inter* 


viMn; tests of interobsenmr variability I 
ill oieisuftmenu tndieated no gigniflcir 
differences (11,13). Standing height (K) t 
inches, sitting hd^t in inches, and wei|} 
(W) in pounds were used to calculate tk 
Ponderal Indeed), an index of body b^ 
tus (ijA, H/VW). This index had the be 
contlattoa with pulmonary function m 
when compared with other indexes of hot 
habitus. 

The puhnonary function measuremm 
used werr. forced vhal capadty (FVC 
forced expiratory volume in one secoi 
(FlVt), and maximal expiratory flows all 
50 and 75% of the FVC had been apir 
C^maxM and Vmaxn, mpectively). Ea 
gubject'i function was flm corrected I 
bdfht and wdght, using itgression eqv 
tions derived from dam on asymptoma 
nonsmoken is this population. These a 
leaed values did not explain an effectt 
body habitus. 

Comptriiont of children's and pares 
pulmonary function variables (expressed 
percent p^cted) were performed fir 
before accounting for parental body ba 
tus; these were performed before and af 
Z-score tranifonnatloas. The Z^icom t 
standard aonnal variates: for each subjt 
tbe ob s erved vahic was subtracted from i 


Om^ MZi 

Ai nvtsMf/one Mqr A Mf) 


’ From cht Dindoe of lUtpimtofy Sekr 
(SMenend Xnexrck Libofstorift). Tbt Uai«er 
of Aritotui CoOett of MidiciM; IUbob^ Ariii 

* Supponod ty SCOA Giam Ha‘ HL-t4 
fnm tN Nttieoa) Hsari. Lmr end IS 
lasutiiic. 

* hBqufiu foi ifprinu mould hv addrtuw 
Michoel Lrbowiu. PkiX, The Uaiwiir* 
AriSMi Heahh Soeneei Coter, Dividoo 
Xcipimory Scrnicm, TVmma, AZ 15714. 




i 


i 


i 

a 



I 

} 





Source: https://www.industrydocuments.ucsf.edu/docs/xzyx0000 


TSTOTSCaOZ 



group Acau and divided ty tbe group luo* 
dard deviatioo (ft • (igk * for 

aaefa i lubicct, j agt group, k ao). This ft* 
Qowtd further effecu of age tad m and 
gave aU vaJuei the lame unita. AO pulao- 
pary fuaetioD vanablei am thes adjusted 
for t^ fodividual du)d*t Pondera} Index 
and the pareata} Pooden} lodoci (where 
sifnificanUy contlatad with the pulmonary 
function variables) using itgreuion tech¬ 
niques. The 2>ioorcs were madculatfd for 
nch of these pulmonary fuacUon variables 
within ttch agt*io group represented is the 
parcnt<hUd pairs. The Escort tcchsique is 
umful for fookirtg at ipedifk cffacu of other 
ctplanatory variables^ sucb as wnoking. 

Punilial aggregation was tstimaiad by 
nalyiii of variance (ANOVA), which oor* 
fcsponds to the Intraclass oorrriation as 
described by Donner and Koval (U). These 
fovestigaton demonstrited that t^ method 
Wit slightly better than the maximal OkelH 
hood fsiimatoT If the true comlation was 
likely to be less than OJ. Both were better 
than the usual product-moment eorrelatioo 
method. They also demonstrated that dif¬ 
ferences is results with inclusion or eiclu- 
siott of one child were minimal and nonsig- 
nificam. The muhivihate componenu of 
varianct method of ANOVA is more useful 
than other methods of examining aggrtga- 
tion in that it gives separate estimators for 
variance components and allows usual test¬ 
ing of signincance of those estimates. Anal¬ 
yses of variance were performed using the 
children's pulmonary function measure- 
menu as the dependent variable, using age, 
sex, smoking, and body habitus indexes of 
the children and the partou u oovariates, 
with paitau* pulmonary function (as con¬ 
tinuous variables) as the cxplanatoiy vari¬ 
ables (main effecu) in the ANOVA Coviri- 
tics Here aU continuous variables except 
set Main effecu wm grouped into equid 
thirds. TWO- and three-way interactions were 
etaauned. The rtgrmion option was used 
to remove covariate effects, other main ef¬ 
fects, and interaction effecu from the con- 
trihution of each main factor, using SPSS 
profTims OB a DEC-10 Cyber 175 Univer¬ 
sity Computer System. In the case of nu- 
6ur femily analyses using analyses of vari¬ 
ance, the analyses were done for all families 
and separately and for those with 2 or more 
children (15). For analysis of parent-child 
pain, the male/frmale okless dtild was 
used. For analysis of ribliag pain, the 2 
oldest chUdrea of such icx Id the funily 
WBRUSad. 

lloDuHt 

The chancteriftia of loembm of the 
Duclear families with pulmonary fuse* 
tesu are shown fo table 1. There 
highly gignirieant product-mo- 
ttesu correlations of measurts of body 
habitus betvkrecn all children and their 
ptrents, after adjusting for age and sex. 
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The Bnm ttgreitioa of aS tbc chfl. Howtver, nsressiont of the dtSdren’t 
ditn*i H/W*'* OD nothen* H/W*'* had perunt pttdined pulmosanr AiacUon 
a contlatioB (r) of 0.104 (p < 0.0001); atainit parents* ^nonary funcUoa 
wtth fatben, r was 0.77) (p < 0.0001). a^ body habitus measuieiBems showed 
There were also some sifnificant prod, lifttincant eonelatiom of the diildicn’s 
itet*moment eorrelatioits of the amount pulmonary function with the parents* 
of smoking (pack-years) between vari* body habitus, as well as whb their own 
out pdrs, especially bmween faihen body habitus. After body haWtus and 
and children siblings and spouses (p < age corrections, the pre^us corrda. 
0.001), even though many fewer chil- tions of pulmonary function variables 
dren than parenu smoke. The tignin- between any of the pairs were oo 
cant correlations were between father longer present. Thus, the itUtioo br¬ 
and both daughters and tons, between tween children’s lung function nnd par* 
siblings, nnd between spouses; the ems* lung function is likely to be lelitcd 
mothers-soBi correlation of imoking to their similar body babhus. 
was borderline (p ■ 0.0SS). There was Despite the aggregation of nstiunn 
BO correlation of smoking with any (uble 2X H was not a factor in the ag* 
of the meaturemenu of b^y size or gregation of pulmonary function meas- 
habitus. urememt when tested by ANOVA. 

Product-moment corrdations be- 9herr was no family agpegation of 
tween children’s and parents’ pulmo- present diagnosed chronic bronchitis 
nary function measuttmenu were ita- for emphyima. The presence of these 
tistically signiricant (r as much as 0.30) other airw^ obstructive diseases iii 
prior to adjusting for covariates. The parenu and/or children were oot fac* 
most signiricant aggregation of a pul- tors in the relationships between pu). 
nonary function measurement ^ior to monary function measurements in the 
body habitus correction was with FVC. funily (by ANOVA). Funily size «u 
which as a volume measurement is oot found to be a significaiM fKtor in 
most closely correlated whh body habi- .ony of the analyses. Analyses of vari* 
tus. The relationships were also strong nnce for ftmilies with 2 or more chil. 
nnd tignificant for F£V„ but were less dren only; ns well as for nil families (1 
often significant for the flow variables, child or more), yielded tiinilar results. 
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CH1UMN*S VOCUMI and FUOVy MUSimCMENtS m ACIATTON TO OANENTT VOCWE AND 
nw NEA»wA|MENT 1 CONTAOtUNa yOA OTHEA VAAIAiUS (IT ANOVA)^ 
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Tbm wtn two cxoeptioos to thiK the 
eoBUibutioa of tbe fother** VaaxM on 
the dauthier^ Vibuxm «Bt ^inificattt 
^ ■ 0.046); however, the toulwiance 
explained was not dsnifleant At that 
only left 1 of 34 comparisons tifnifi* 
GiBi, metber<soo FVC (p of main effea 
« 0.021), and one might expect ap> 
proximatdy 1 of these many compart* 
tons (nw 34)tobe sifidricaBl hy chance 
alone (at p < 0.05). this was con^eicd 
a chance finding. Performing the same 
analyses after conccting for smoking 
bahiu in the paienu and dtildicn. and 
after analyzing hy whether airways ob¬ 
structive diseases were present or not. 
did not change the lesi^ 

The chOdren's Z'Score<orTecied pul¬ 
monary function vartabict were com¬ 
pared among smoking and nonsmok¬ 
ing parents; the tesuits are shown in 
table 4. As can be seen, parental smok¬ 
ing did ikm have a rignifleant eflca on 
diiidreah pulmonary function; smok¬ 
ing habits of others in the household 
(predominantly dblings) did not have 
any effect cither. 


tt tomt ttsesMst*. 
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To tccount for ill of the possible 
figDificim covihibles icd mtertetions^ 
we used multiviriftte inilytis of viri- 
tnee to^ eviluite ifireiatioD of FVC» 
FEV|, S^suUftas VtoiXra. Eich explixii* 
lory viriabte was treau^ as an iadepen* 
dent contributor to tbe dependent vari¬ 
able. Tbe resuhi for all 4 pulmonary 
function variables were similar, so only 
X volume (FVC) and 1 flow (^maxia) 
variable art shown (able 3). . 

Without covariate oontrols or ad¬ 
justed children*! pulmonary function, 
tbe parenu* volume measuremenu con¬ 
tributed sianificantly to the explana¬ 
tion of the children*! measuremenu. 


Vmaxpt of the children as the depen¬ 
dent variables had no sifnincaot tela- 
tionship with any of tht explanatory 
variables, where ho\h the pareou* pul¬ 
monary function variables had been 
corrected for body habitus as well Tbe 
total amount of variability explained in 
these analyses was tignifkant for FVC 
and FEV> (p • 0.001). 

Tbe ana!^ of variance performed 
on the pulmonary function measure- 
menu of parent-oldest dtild, spouse, 
or siblini pain yielded negative itttdu. 


DIacuatlen 

It is generilly agreed that body hibhus 
b genetically determined; It certainly 
has high familial aggregation. Pulmo¬ 
nary function variables are measure* 
menu that ait highly dependem on 
various characteristics of body habi¬ 
tus. Pulmonary function measuremenu 
have previously been shown to aggre¬ 
gate in families when body habitus in 
the families was not accounted for (I, 
9). In our itudy. we first saw strong 
corrtlaUoni between parenu* and chil- 
dren*^ pulmonary function measure¬ 
ments. rignificam for FVC. FTV„ and 
VoiaxM. However, when we controlled 
for body habitus in the cStamination of 
tXie fcliiionship between parenu* and 


TAaiie 


These rignifleant relationships I6r 
FVC. FEV|, and VmaxM were also pres¬ 
ent after age and sex were used as co¬ 
variates and parental smoking was used 
as opitnatory variables (uble 3). 
However, adjusting for smoking re¬ 
duced the rigniHcance of fathers’ FVC 
and both parenu* Vinax«». •utauf 
•mokint was i|gidfla»|^^:^m^ 
;Vk&axW (BEgterniX Pur- 

thennoft, we did not find any iriatioo 
between fathers* or mothers* amokina 
and their spouses’pulmonary functim. 

Tbe body habitus-corrected FVC and 


X VAtUEt or eHtUDeEN*a mjLUOHhWt function tv SAaENTAt tSiOKINO 
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pnimoDary fuocUoa aeas* 

. ntaenu, wt no )on|cr found such ic- 
htionshipt. Tliut, funilial comtetions 
fw obfoved pulmonary function, cs- 
pc^y FVC, tocit dependent on faniil* 
U a(i>tt*tion of b^y habitus, even 
after conuoUint for a(e and tea. h can 
not be construed as an ovendjustmem 
of ikmOial data, as the underlyinf fi> 
ndlial att>tf ation is one of body habi' 
lus dtaractciistics. This is more a |e- 
oetk effect than one of dietary or cn> 
viionmental effect, as shown bf tbC' 
ocaker itlationship between siblints 
and the lack of a itlationship of body 
habitus between spouses. 

Co the other hand, we fid detect • 
faniiial Itlationship of asthma between 
4 ittldica and parenu independent of 
■Mkint and pulmonary Ainetion 
measures (uble 2), which confirmed 
findinis of Sibbald and coworkett (4, 
5), and Ibwnley and assodatei (16). To 
in^ that this it not strialy a itsuh of 
itportint bias, objective measuits such 
as bronehia]*rcactivity would have to be 
done to confirm the relationship, as has 
been done by Townley and associates 
(IQ. This familial atpeiation of anh* 
ma did not affect the findings for any 
funilial aggregation of pulmonary 
function. 

We found also that smoking habitus 
aggregated in families but was prob¬ 
ably an covironmenul influence only. 
Spouses and siblings bad the closest 
iclationships of smoking babitt (r ■ 
0J9 and (k50, respectively). Smoking 
babiu of both sons and daughters cor¬ 
related moie highly with those of their 
ftthen (r * 0.22 and 0.23, icspeetively) 
than with those of their mothers (r • 
0.0S and 0.03, respectively). 

Piwiously, wt had not found a rda- 
vciooslup between ehildienV and par¬ 
ents' chronic aymptoms by paicntal 
r amokiag (20). When we euunined ef¬ 
fects of parental smoking on chOdrenV 
puhnooaiy function, taking into ac- 
ceum the inisial iriatkoship between 
parental and chOdienh putmonary. 
ftmetioB, raly maternal nK^cing was a 
ligBilfcaia capfamatoiy eari^l^ wad 


«mlyfetbkBaBn<!p ■ (h043). Contider- 
big the number of ways in which the 
comparisons were made, this one dif¬ 
ference probably was not meaningful. 
When children's pulmonary function 
was adjusted for paternal body habitus 
as well as their own, there was no tig- 
nifleant parental smoking contribu¬ 
tion. Alack of a relationship betwe en 
parcatal amoking and chiidren't pul¬ 
monary function, even without correct- 
tng for parental pulmonary femetioo or 
body habitus, bad been teporud by 
Speker and eoworkert (17, II), Schil¬ 
ling and assoriaia (lOX and Dodge 
(12). Tkger and colleagues (19) had re¬ 
ported this association, but it too might 
disappear if corrected for the family 
aggregation they found (9), and/or 
body habitus. It is possible that con¬ 
trolling for body habitus in a family 
may be controlling for other genetic 
and host factors as well. 

Finally, we did not find any tigaifi- 
cam interaction between the smoking 
babiu of either parent smoking and 
their spouses’ huig function (table 3), 
similar to Comstock and coworkers 
(21) and Schilling and associates (10), 
but different from Kauffmann and 
coworkers (22). 
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